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(54) OPTICAL RECEPTION STATION, OPTICAL COMMUNICATION SYSTEM AND 
CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
reception station, an optical communication system and 
a spread control method that precisely control the 
wavelength spread of a transmission line for an optical 
signal adopting an optical duo binary modulation system. 
SOLUTION: The optical reception station 14 is provided 
with a spread compensation section 21 that receives an 
optical signal adopting the optical duo binary modulation 
system to revise the spread, an intensity detection 
section 22 that detects the intensity of a specific 
frequency component in the optical signal, and a control 
section 23 that adjusts the spread of the spread 
compensation section 21 so that an output of the 
intensity detection means takes a prescribed extreme 
value. 
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[ m^m i] ytr^txAi-v mmttvytmn&A 
£. 

miifmffim^&fr h mm s n s iwe#m-sik:*jw 
£. 

m&$u£&<mBtzikm-r &&&&&&& t . 
c m^m 3 ] ®^©#t&ffi-ci&g#ifc£*§«-r 

3 ©i>-rft*> 1 mitMWDK&mmt s c £ 
$ ft wiafflDWJrffioflra £ & £ <t 0 ct tut afeii 

[0 0 0 1 ] 

i&wom? zimftm] *mwiz. a i-o 

-So 3S«E©»#^jim«:tet-^r«. 10Gb/s©36 
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£fC<fcoTffi«;?ft. $S#tfctt. *7 7^t 

^ets-r s 3te®##* w aatwi £&*m#©@5e©# 

»»tt*»-^IWf ««**eiSR«:»AT & c £ ft £ 

[0 00 3 ] 

[^*^9iL/J:-5£-rSSa3 £c^,r > ^fj[fli«h 
10 W5>X«, f > h U- h©2*fCJgtb^l-r-5fc*. 4 
OGb/stBl 0Gb/s©#ffcl§«h U-7>XtCf£ 
^-£©1/1 6lCfto-CL*5. «^->-C. #tStff«g© 

*»fc-r fc&Kfts s s^tsssmfB©^©^ 

^M^fi^b) £1 dBJi(T&tfl5/i£/c&&c!«F3ft£# 

ffct§««i©ffiB ©ipa-c* s . 
[0004] Htc. 7te3i5§©igS^t$c«. Sffi^b^ 

20 (om^^c^^xm^z. c©3fee^i8§©^t5t©^b 

4 0-C-+6 0'C. for, e^!Sill*S6 0 0 KmtV 
tcm&XU. 0. 0 3 nm/'Cx 1 0 O'Cx 0. 08 p 
s/nm'/km x 6 0 0 km= 1 4 4 p s /n mt* 

[0 00 5] Cftti. ^ft*MIH/9>^*»KC»*f » 

(Cj;ft« s 4 0Gb/s©3fer^.^-«'f^U^iS^!S;© 
4eilpJ*fe^f : t : £ U/cJi^tc, 4 0 0 p s /nmt* 

. et^©#-*- v%v r A^mamr?z>t 22k 

m (40 0 p s/nmH- 1 8. 6ps/nm/km)"C 
[0 00 6] *CT. ^^©@W«> Tt:-? 1 ^*^^^^ 

A2Siy»»iMW*ffi%»«T*C £K**. 
[ 0 0 0 7 ] yt'fs.^J^A i~ f ) 2mrJj3&&SBR 

mt. muz. <&m¥-o 8 - 1 3 9 6 8 1 n^m^m 
¥■0 9 - 5 0 1 2 9 6-5§<a$8K:gij^;?ftTi,>&, 

[000 8] 

[gSS£8?&-rs/£*©3MS] ±j£©Blfttt. «T©* 

50 [0009] gp%. *^©n 1 ©^©-c«. it&mm 



(3) 

3 

***BfJg©«fiB 4 ft S cfc ^ (C^ttMMI¥S(D^tt««H 
[0010] *»l«©JU2©#a-Ctt, 7feSff««> 3fc 

*fc»T*3liflMftffi*K£. ^fcfitt#«©Htt;jWJrJ£ 

©ffifii t a z> j: 9 fc *f& #©$s *w»r s 4 4 t> k , 
IB^?ft/cc©i^S(C7 ^ >i'£©»jfii&K?j^&— gc§ 

[001 1 ] 3|s#6HJ©m3 ©^isr«. 0 1 ©^©X5i 
Jfi2©3M&©3fcS:{iJSfc:*j<,>-c\ 36»®8tt. H^©^- 

^ySBB*SD©*fll^**l«-**fiMt»4. ft 20 

[0012] ^©^50fSW. 

Stii 4 ft * j: *> «ceasifs©*fefl>ijai4aBS-r 

©-MiLt, T^^^->©T^HnS(C<fco-CW 30 
ffi-raciaw-r?**. *tfe^ifc©^bfc:*hrS7Wi8 
□83*14 £ gU£#|jt©Xf bfctt -T &1$£©JBS8KfiS#© 
^ffi^itt. — ^©«M»*«*S. 
[0 0 13] C©/c&, C©«t^ft*5t®g. Jtlfi/ 

* c t ft < . &m®mti:<W7gm®.mi&ft<Dmmici&cx 
ft&m&<Dmft®m.* amoftwm&^m-c mar s © 

t\ »«fcii^fi$Hfc*iwfflj"rs©'t? 1 «fliBB&wftji 

lb£ft, figSKgjSaspJ&eiftS. 3P,tc, c©£5ft 40 

[ooi4] ft*j, mmmtmik^mt. «a©»w 

©^Wf^RO'SSCCfcli-CfBig 8 ft 5. 
[0 0 15] 

[^w©§W6©fi?$u jyr. *a?a©Di«oi>t 
**SKoc>rti» H-©«F#*#b. ^©i£0J£iifBSf 

So 50 
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[ooi6] <m ©ntb^ffi©4ns) * i ammm 

M0#s©niUNir««. hi is. » i ©se»jgj»© 
*am^x^A©^^-r0-r*s o H2«. mi© 

[oon]i3tt, mi ©^^©^ilM^X^ A 
tc*jw&3ta«JB©fli)ss*^-risi-c**. S4«. *be 

#tfcffi{R&©— flJJ&taJ^-fH-r&S,, 05». nl^# 

[ o o i 8 ] m i < a ) Kte^t, jk i (Dmmmmoit 
mmisxTM*. itmmmi i. ^ejissi 2sck^s 
ft© 1 4 *«^.r*«sft*. ytmmm i i -cs^sft 
/c^^a^^v^'j^sttrs-c^sft/c^m-^t*. % 
einssi 2ccintB3ft. 3fee5ns§i 2 xffim.j&vmMift 

tfe^D-C. 1 4-C^m^ffl3ft€>„ 

[00 19] CCr. jfigmAl 1 4 4© 

M©easasttw. *^st-c*-5i«^{c«, 01 <b> &c 
^-r«fc^«c Ttenssi 2 ©lacciftMRoiMgA 1 3 

[0020] #fc. co^aft^xT-AccsfflsnsTfe 

NRZMlOK 10 
2, D-7 y ^7 0 rD-FFj iBgffi 

t5. ) l 03, T>7'1 0 4 -a. I 0 4-b, <S^ilj§ 
?-i>\>* («T. r L PF J ) 10 5-a. 

I 0 5-b. *mWi,— !f (fe(T. TLDj 4BalB-r 

) 1 0 eaof-r^^^xi/y^RWttsaesws (Ma 

ch-Zehnder interferometer type optical modulator. 
«T> rMZ^iHgj 4BSIB-T.&0 ) 10 74iitf 
lS3ft-S„ 

[0 0 2 1] NRZ4ia»«. *ifl 1 1 fthftgm 

mi iic&m-r^zmmicft^ s> ■ 

(non return to zero> WT. TNRZj i^lBT 
So ) *S©2«©«»(i#*^dWS. «$tlfcN 
RZff-^t*. ^ y 3-^1 0 2rt©-f>A-^l 1 nc 
A^J^ftSo 7'ya-^l 0 2t*. ^>^*-^lll. 

gpftfewiiawiHiss («t, texorj inie-r-So ) 

I I 2Rvmmmffii 1 3%iit«3hj. 

[002 2] ^1 1 IB, N R Z fi-5f £Jx$E-f 

S. hi%. ASM© ro j * r 1 j k. rij^roj 

KSEIl. EXOR 1 1 2©— ^r©^-KctH±>-r-2). 

^©SEu^Ji'tc. a- ^■^J^©^E^■-<;^^^/^-^ u 
•^^©mEU-^Jl/CC^HL, ex or 1 1 2©— ;£©* 
- hfctti^TSo 
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[0 023] EXOR 1 1 2©tH;frB> 1 1 3 

MD-FF 1 0 3tcAfti*ft&o iiSilSSl 1 3B. 
A#£l h/cBilibttT. EXOR1 1 2©fttefr© 
^- HtCtfJ^J-r^o Sfot, EXOR112B, 4y^ 
-jill l©Htfj4iiHIIISl 1 3<D0it)k<DUmfnm 

[0024] D-FF1038, A^Sftfcff-Sf* 1 f 
D-y ^iie.^TtH^-r'So UJ^QB. T>7'10 4-at? 
ttlpaSn/cf^C, LPF 1 0 

0 7©-^©isi i 7-a«:Ertjjn3ti^, -eur. 

) B. T>7'1 0 4-b"C*t(i3nyfc««:. LPF 1 
0 5-b£/rl-rMZ^t)ii§l 0 7©ffe#©1t@l 17-b 

Kenan;* ft 

[0025] cne.7 ,| ;3-^io2, d-ffio 

3. 7>7'10 4S^LPF10 5(Cj:-5t 1 2ffi©N 
RZ(f-*tB. aMKDf^si-'W^yflMWC&a. MZ^ 
MSI 0 7B. ^^'^fA (L i NbOj ) S« 
«C. (T i ) Ztmm&tcltmtil&l 1 6il 

©117 <L£flt;iTJ&fi£3*l-5„ C©:ff«88l 1 7 
B. &*-C2oiC#i!£U ^iKO/cS»igSSl 16K 

&mgi i 7#i^3ft. wo^wra. 

[0 02 6] LD1 0 6B. ^tSiH^r&SU— !f#£ 
lai-T-S,, C©U— MZ^lS10 7KAIt3 
ft, B«j$©#*®l 1 7«:EnflD3ft/c7 : ^*-'W^'J« 

^tfcm^s&a^iasft-c. ytfafui-vfi^iiit 
■or*easKi 2«ci*Hi3ft*. ac«c. c©#araf* 

■rAK:affl5ft?>7lcSm« 1 4©«WS«:-3t»-r«iWr 

•So 

[0 02 7] 03«:*JC^r, 36SMJ91 4 tt. 
SB2 1. AJ*#*2o«:$Mirr&*7^1 2 2. ftSfg 
SB 1 2 3 . §tff^Wgi52 2 RWHfll»2 3 ft«*T*JiS 
Sft&. ^«5fig«SP2 ltt jfcSPa+'t-f^yflMttfA 
JWSft. «^»*ltflr*&fc*©#tMi*aje-r*C 

3B. ^fcffl»2 2©tti##iJr5£©ttfiI<!:&S«fc5K: 

2 1 ©#tfcffi*S3£TS. 
[002 8] filT. <fc 9 JWraKCBMBT*. ^eiiss 1 
2 V fc%? * * '< 4 •* U fs# B . #ft*§«SB 2 1 

rt© -mswatmm ( «r. rvDcj i be? > 

1 2 1 KAiWSft&o VDC12 1B, »J6©W»KJ: 

1 2 2 %^0t. zftSmSB 1 2 3RO'^S^agP 

2 2K*fffl-f 

[0 0 2 9 ] XSfittl 2 3B. 'JAM 

£^3fc LX3tm%8l V . 3 ftfc 3 

£2te©^S5g{c-£fteftffl;fcU-c r i j r o j 
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0 . #BW0S©U#©#teWiWIW*fc4 C 4 -C 2 fit© 

[0 03 0] tt0HfttBfilS2 2». *h*-f*-F 

(«T. TPDJ 4Bgfaf5. ) 124. &Jftjffii7-f 
A/* («T, TBPFj 4BSIBTS. ) 1 25. T>7* 

1 2 6&L>Vi?-^~£ 1 2 7 £<fx.TltJ&3ft&. 3& 

s^mgp 2 2 (caw s ft/c^cf 1 * sivt 4+1) mmz. P 

D 1 2 4KS#Sft. *»SaftSft*. IEJft3ft?t«» 
fl#B> BPF125"C40Gb/s <Dm&&]&fttcV 
10 ^mOHlSft-S.. BPF1250IUM, T>7*12 6 
r-0f^©U^JKCifi5M3ft. 1 2 7-e^e-© 

^••7- (sue) tmmti&o 

[0 03 1 ] rty-jt-H 1 2 7©HJ*«. M9W2 3 

rt©n>**aa*ai (feTF. rcpuj 4B§fB-r&„ ) 1 

2 8(CA^jSft-5o *IJfflJS|52 3». CPU12 8R^ 
*«J 1 2 9SfU. 

[0032] y*U 1 2 9B. &&3ftS. VDC 1 2 
l©«E't*->i»fktt4©B«^— SO*. C 
PU 1 2 8£«M^3ttS^a^A&4;&* : p«>t&*rt;5 
20 ft. ^a^^AHtf*©Stift4'*5-e©il5K«iWSft 
-eor. i 2 9B. cpu 1 2 8©s*(cifc 

2 stcm^-r&o 

[0033]CPU128B. 7-fi>07'D-b^t&i' 
^ffiilT^fjSSft. VDC 1 2 1 (DftWLm&fflfflirZm 

2 1 F*i©fM&|5]88 1 3 OKltH^rf &„ 
t5tffl«8P2 IB. VDC 1 2 1 ROt**l*IMWSW& 
@8S 1 3 0 4«^.-C^)S5 ft&o KMEIB 1 3 0 B. C 
PU 1 2 S^eW^Sft-Ui-^tefi^/cSK^-^© 
30 S1E*VDC 1 2 ltCEPflDU VDC 1 2 l©^«rti4 

[0034] ^(C. ^I5^«g|$2 1 ©H*fiMWcrH>r 
I^BJ^S. ^t*ffl«SP2 IB. VDC 1 2 1 RVRttS 
SSI 3 0*«iLr«jaSft&. VDC 1 2 1 B. 04 K 
fcl^r. ?t-^F5T-f'^U"f -t>^ (chirped 
fiber Braqq qratinq ) 1 4 1©2 HH©-fe^>h© 

icB^m^ 1 4 2 *i*ft-eftmo#w 6ftr^s 

ftS. VDC 12 IB. cnWroBWl 4 2^gM6 

3ft€>En»n«)ivi ~V2i4L-r, 05 (a) fcm-r<t 

{tU 05 (a) ©A^D©«ffi^*->K:»LrBI5 
(b) ©cfc5(t#tfcfii (i^©M*) «SEfbdtf«. 
[0 03 5 ] CCr. 04.05(a).05(b)S 
C^±^©SiB^B. M.M.Chm et al . , "Tunable fiber qrat 
inq dispersion usinq a piezoelectric stack", OFC '9 
7 Technical Diqest,W13,pp.l55-156 frh<Dfflfr-C$> 

a. a*. c©ffe. ©a%^a4br. ^»ffl«ae2 1 

B, 5^Cc^ffl«a©M^^ai!J©^»*i«7 7-Y 
50 -f f fM* 7*4 v 3- JkVmt |lJ®ffl CPU 
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[0 0 3 6] 3 6tc. Tijg&WtMfMtStt. 7?^ /<- y 

(Sergio Brarcelos et al . .Characteristics of chi 
rpedfiber gratings for dispersion compensation, OF 
C 96 Technical Digest,WK12, pp. 161-162 ) -£>PLC 
(planer lightwave circuit) (CSfit^-fbtC JcSfifcrf^ 
^fc***T«|Jt«*8ettS*4*j* (K.Takiguchi.et a 
Invariable Croup-Delay DispersionEgualizer Using 10 
Lattice-Form Programmable Optical Filter onPlaner 
Lightwave Circuit, IEEE J. Selected Topics in Quantu 
m Electronics, 2, 1996, pp. 2 70-2 76) 

too37] (mi <Dmmmm<Difmmm) t-rm> 
^^*^{5^4>-e^ u ?i > & i »*g^«c fe w a attti 

0, 7-fSBPKtt. T-f^f->©T-r«:4BW««*|fil 20 
©«A©P8 # &£«CC3ifft b 1/ fcffi-C * 5 . 

[003 8] B6«cjaiAr. «#ttiffifi©sgfb«c*rr.s 

^ y m#iC*j^ 5 4 0GHz <DmMk&ft<D%S&1rm$: 

t4 (SMF) KA*t3-tf. 5 0 kmeiiSli-fclS^ 
O^Ulz-J/a^MSTW. 30 
[003 9] 06 lC7jk~$~<k *) t/C. T4 HPflS#t4tt. *S 
i&g#ifc0 p s/nmt|/|^^, ^©£^&CffiA 

fit (me-cttmxm-eb&z. ) 

y ^i3#5£T- & 5 C £ Rtf^fcflr**© A***; < "7 - Jft 

[0 0 4 0 ] ffioT. sff^s^ibtcw^-rsT-f^p 

b, «Hftfi^R*^-ur v 0 6 tc^-rj: -5 ft-s©iw^ 
4\ ««c£«&fr#7 4IHJPa©tt/NHltrF-c 

nl ^N^n9 ©ffiHJC&n««fet>. C©fc&, ^ 
^«»ia»©«K*J«{cftA:ii{cftS J: 5 

* Bj&fmffi®.&-cffi9crtnt> mn&frmz> o P s 

/nn^ft*,, C©££. j&fcU:©^ 
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ifcNB. n2^N^n4> n6 ^ n8 ©ffiBCc&ft 
C0«^KB, #»$iS0&5>©®K£&A<B 

B. T-YPUPSB, b gMT<D U^JUtft 

c©fc». ±j££|§]fiHc. Wmmtmj&^&BLtHBck 

fflfc % 5 <fc 9 (c ^E^1KfiASOjtSS^tt«HS[-r 5 c 

6i*BJ:i>. 

[ 0 0 4 2 ] IP*3, H5E©»ISrtfiflHg*^'0'r4«aatt 
«J«#©»K**WiU e©fcffi*S*©BaSjMiric** 
ffiic ft 5 J: 5 (c?feB#ffc* n^^ffiffi«St?fi«Tn 
B, 74HPK;WbjS^©U'«Jl'«bi5cS*»6. SM^ 

MB, n6~n8 (n2 — n4 ) ©f5H©fii{C-rntf <fc 
</>. 

[0043] r Bipffswaycfiti ft 

«. n 7 * (n 3 jS) CDiftS»«fa*»oH3e©»IWS 

(c^5A# ^©^cc-^^r^^^,, 
[ 0 0 4 4 ] m 7 B. INR^*^»*3W6eS6iti-C4D 
5^(c*jW5^fJffim^!*©^0-C*.5o 07(Cfc 
tf*23f:©ftj««. f^A'7-*Hl5dBm-c*S 

[0045] 07ttm-r<fc5K:. r-i'iapa^tt, ^ 

«Efi^tSC»3 0 p s/nm-CSAifi£fi!f*s-e-©f£4>fa3 
0~ 1 1 0 p s/nm©ffifflT&/c?>#>{C^{bU 

* 5 C £ RCWtm^© A**'* >7 -#i#*0&3&£aWi* 

3#-5fc^ft U--c^r*5 C £ ft £ <t5„ 
[0046]tot, ^MBS^bicM^-r-ST-fMP 

s^tt £ *M^©^©«aatoi8»©3iiK»tt4 ©ra 

«. J8»fi»«*^L/t v 07(c^T«f:^ft-^©M^ 

* 3 *5 0 ^, {Rccsm^fF^T-fpgp^c^-CTK-ru 

^r*4*i^K:« % ^S^fJtNtt. ml ^N^m4 
©t5Htc*n«J:c>„ — ^. c©ffiffltcte #5E© 
^I«mixX^©?itja«. m2 vm>hB*:ft*>, m3 f^A 
ffl(H7t?ttt«i-Cfc*S. ) £J#o 0 C©rcJ*. 
3^«aiUiR«"©aSffl[*J««:flMMl«c«cSJ: 5 cc»frffc 

©U^;U£ft5^6, Sfl^ft». ii/c3n-5C£tCft 
5o **l>B. W^ifflRfi8»©?»tt3Wflt{c«^fii«:ft 

?aps*ic^±©u^ji/£ft6*.e». sm^FB. « 

7c3ti5C £CCft5„ 



(6) 



[0 0 4 7 ] fcLk©J:5K:. S^©A^©^W-{C 
o<,>t. ^&^$S#t&©^fbit*hr&-, #5£©J3$ifc 

gift©#jifs 5/ X A (Cfc w & 3£fI#©A;*J3fc^ r> -R 

t>*sm^ (r-rggps©^) tot; or. <d7!»m<3>© 

#»««#&©**> 6iltK or. i&S#ffc£ffi«-r£. 
BPo. 

[0048] »tC. #»KC9^*£G*A#^<9 

©^#fcfcW*1^©H88^^«K*. @5S©# 

[0049]^ C©H5e©$HMBtt. 20 

&Cc^£8!*.#>6. #5£©JS?&£$U&#©8ia#*Affi<t 

©ta m s nfcata&wiHes/Nji <t£t&j:5 tcTteiuss© 

[0050] «J«C. ^iffJ^S^aDSA*^^ 
-ri*. 3£K#ttKtei>TfflSfc©&NB##&T&© 
t?. 3«t^*«AirT-fMPK*#**lft«SyMM8 

ffflgft© J: 5 tc^^^si-^V ^ U^IH*^«#©t * 
hU-h#S4 0Gb/s-C&-2>t§^c8:. C<D3fcfa* 

^ ^ y mmfij£mmcte w * 4 o g h z ©ja&ft&a 

[005 1 ] Sfc, TWcz-Pin^OdBiii, +3 
dBm, +6dBm, +9dBm, + 12dBm, +1 
5 d Bm-C&ZKftltZm— *- K3fc7 y '«CAJt3 

i8ROl9«C^t„ C©t§^Ti*, OdBm. +3d 40 
BmM+6dBmB. 2f«ft^S££D$t!-&ic 
tt^#Ttt&l>A7*7fc^'7 +9 dBm, +1 
2 d BmM+ 15dBm«. 3 

-5 tc£ £ A*}*' < "7 - 1? * £ . 
[0 05 2 ] B8&O*09K:fc<,>-T:, T-fHPfl&Wa*? 
WBHlCfelvr. 4 0GHzJB88RJSWM>*ft© 

fcttB£mU ■(*. 4 0 GH z ©888u£#©?£&©@ 
/JMB^r^-To Att. T-fPPS©«Afil**-r. ittc. 
J: o *»W«c«OS0M^ffffl»*«:-oi»r WW-r &. 
SflJ(cM^OWAM^ ,| 7-J!i 5 + 3 d Bmrr-fPi 50 
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[0 05 3] C©#i£fiSl 1. ftSiHSSl 2R 

l 4 . siMUcj£i;T*«JB l 3 *fflM.T«tefc 

mmi i*>esiasn-53fc«^©¥^iA73^-5 , 7-+3 
fli^sssar*. ft*. »«c. lawB©*****'*-**' 

[0054] jSBiSftfcC ©#©#!** TfcfijMSS 1 2 * 

/rutMflf i 4r§fi£n&„ 3feS<i^ 1 4©?£g 

&fflgP2 2 ». 4 0GHz ©aa«B»R»©»aE*1ftW*" 
£. CPU 1 2 81*. VDC 1 2 1 ©jMMftH&MBfr 

6*7>:i8*-c»i©— saawc^bs-e. c©-5£R8fi§ 
scc^s^agp2 2©m^?:-e©i^©^S5[fii <«e/< 
titw*'j i 2 9(cts^-rs. c©&g& 

HJg&2 2©tti;fr£D0 . Dl . D2 . D3 • • • . Di 

[005 5] CPU 1 2 8«. ^-ty 1 2 9 ict&$fll/fc 
DO . Dl . D2 . D3 • • • . Di <D*pipt>Wtf<M* 
5jc#)5„ Ctl?:Draax04-r-5>o CPU 12 81*. C©« 

6*1*0. *©#tMB&&SJ:5«CDVC 1 2 1*W6 
■TS. CPU128B. C©«A-ffllDmax0*^*y 1 2 

9tc^-r^o 

[0056] CPU128W. Iff 1 ©— SP^PBJ: 0 &'J^ 
Sl»Sf2©— jefflB-rHK. VDC 1 2 1 <D£|fcffi&Jtt 
jPS***|fi«cSE{t3*. ^JK#?US!52 2©Htfj«R9 
jit?. C©£ti73&Dmaxl<t-r-2>„ CPU12 8&. Dma 
xOi Dmaxli ^ifc^-T -5. C P U 1 2 8 «. tb^©iS 

Dmaxl^^DmaxO^OA^l^^iCtt. DmaxO^rDma 
xl{Cg*^iL-r. ?6tC. ^2©— SIBHTVDC 1 2 
l©»fttf*«MlP3H***lfilK:3t<tS-e-*. C©*ff* 
Dmaxa*5DmaxOJ:»3/hS<ft-5t»^*-Cli»)iI-rc4{C 
J:ot, DmaxO*5iE©M#©?SK#14*^±W:*e»^ 
fC. ffiSKiAf^^mtSCi^-Ct^. 3 6CC. * 
ffl«^X-f-A©Mffl (If-t:*^) <£{C:tel,>-C&. C©^ 
fF*ff 5 C t CC J: 9 ,«^{b(c>!tj£r>-r 

[0 05 7 ] — C PU 1 2 8 tt. tb$5©^m. Dma 
xldSDmaxOiO^Sl^^tCtt. DmaxO^DmaxlCCgg- 

oT, CC*>6S2 ©— SIBBSt? V D C 1 2 1 ©#ifc<B 
*«U>3***|fiJK»bS#*. CPU 128 

«, %6&%itiim2 2<Dmt)$:m«)&ts. C©Htfj*Dma 
x2<t^.5 0 

[0058]CPU128«, Dmax04Dmax2i*J:b^ 
CPU12 8«, ib$5©ifeft. Dmax2*!Dmax0j; 
0A*l>*i^«:«. DmaxO£Dmax2«:g£&;?.T. 5 6 
K. »2©-3£BBH-CVDC 1 2 1 ©^»ffl*jfej>3 * 
S^rSjK^ibS-^^. C©»fP*Dmax2*DiiBxOj:«3^ 
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C0 0 5 9 ] CPU 1 2 8«, 

<@©fflPS-cs^:fii ; S:^W-r-5c<!:K:j;-t.-c, Jp< U*>t> 

«. y£fM-%<D\jjyt'fy-ifi+ 3 d Bm©t8£tCOt,>T 
BW!l/te# % OdBm, +6dBm, +9dBm, +1 10 
2 d Bm5C>-+ 1 5 d BmOm&KZ&MOXMt'iy 
-koo't, H««c*Sflrrac£#«rss. cc-c, + 
9dBm. + 1 2 d BmM+ 1 5 d Bm©*§£-©<fc5 

^tf-^^tV 1 2 9(C^LtM. CPU1 

2 8«. cn*#iuti«©t«*ittiti,ci)!ii 

-C^Scfc^fC-TSo £>£Wi. V D C 1 2 1 ©#tfcpj^ 

mm &mib o . fea&s&tfcogtf mm z m m<omxmtc 

Wfc^tftSHrtfcifflKROT. CPU12 8^BW©iA 20 

u i 2 8*5. &m<DmKm<D^iphmm<DmKm(D&* 

[0 060 ] &tc. j^4»©¥ifeA3ttfe'<7~#S + 3 d 
Bm-CT-fMPS^O. 7t?$nt, ®©#ffc*i«;£& 

fi«-r&c£#-cs&i,>©-c. <2><Dftm§®.jrmc? & 

CtWJ. C©*§£©7feSff«2 4 0»0 

^■cUMliT*. 30 

[ o o 6 i ] m i o «. mi ©sijfe^sg©^afi ^ y 
©jtsmw 2 4 ». ^3 (c^-r^sma urait, 

01 OlCjjk-fJzSlC*}?'? 122iPDl 2 4i©ffi(C 
@5£©#fftffl!«ig (JiTK TDCj iBSIB-TSo ) 1 5 
l£i&tt£C£%|&#03£|518!r&£©-C\ ^©SSIfJ 

[0 06 2 ] C©<fc 9£%&fiA 1 1 , #{S§SS 

i 2 . >j&mcffccT<pMm i 3 . scjf. ^mm2 4* 
Ha-c*4©T, ^©^^BS-rSo ccr, DCl 

5 1 (DftfaWO., 08 (a)©«^T(ffl+95ps/ 
nm, ® 8 (b ) ©«^f«^± 98ps/nm, 08 
( c ) ©*§^-Cttj&+ 9 5 p s /nmMfi- 9 7 p s 

[0 06 3 ] ^tC. ^m#©¥^»A^/^'7-^+ 1 2 

dBm-cT-rggpsaso. 8-c&->t. <3>©#«Wim:£ 
ffi©«^«c-3c>rtti«-r*. ttte. c©«^tc«, ®© so 
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^aMRj&tt-Cfc^fttllHIlJ&JnJttT?**. C©# 

mmm 1 1 . ^(stss 1 2R&yt&mm 1 4 . iumtca 
cx^mmi 3%{f^.r^$ns*iift->^f-A^s 

im<D¥-%3Xt)yt^'7-+ 1 2 d BmraS1"6. 
[0 06 4] ltt> -f^yflM* 

jittifS. i3WS*ifcC©#f£*tt. ftfijUfcl 2^/r 
LTftSftm 4T»B3n*. ftSffi^ l 4©&g$ 
tfJSP 2 2 ». 4 0GHz ©fflSa*^©*af fclfcUT 
S„ CPU128B. V D C l 2 l ©#ffcffi£S/NB#> 

z&*m$-cmi<D-jmm-cmt3it. c ©-snaps 

*-».i£fc(C^*y l 2 9K«n„ C©3fc£& 
ttiSP2 2©W^?rD0 . Dl . D2 . D3 • • • . Dj 

[0065] CPU128B, ^^'Jl29 COf&Sflb tc 
DO . Dl . D2 . D3 • • • . Di ©"frft^Slft©® 
/JMB£*«>5. cn^rDminOi-r-S. CCT, »gt©ffi 

^{t®Hicfet,irN#g©ffi/h<ii-eab t 1 - 

£^*'J 1 2 9tGfg,fflUT:te£> CPU12 8K, Cft 
0 r S W©@^ffl^r}fitb-r -5 C i WC # £ J: 5 iC 
CPU12 8K, ^Affl*$T^WL 
-Ccn€r»JS{CL-c@e«J©ffi/jNffl*JlSWr-SJ:5«:T 
09 (b) -CW, g&3©ffi/HB«. ^Afil 

(c*rbr«««s^«*j/hs < ^-s^(c*jw^^»j©s 

/jNffi-C*^ 0 VDC1 2 1 ©^SJt©H<Sr$lJ|!g 

Hrt(c$ijRgL-r . c P u 1 2 8 **Bff5©ffi/htt*}ftiu-r 
SCi^-c^^i^CCf C©J;^{CCPU 1 2 8 

«^©^h<ii©4>^6@w©*'h'(ii©^*tta-r-2> 

[0066] CPU12 8B, C ©flS/hfll^-^ S^-flS 
fit (SJBE^£->) *^*y 1 2 9#>61&S??U ^©^5- 
ii!ii^5J:^{CDVC 1 2 1 £i3K-r&„ CPU 12 
8«, C©ffi/hfiiDminO?r^ ; &'; 1 2 9(Cf&*frr&„ C 

PU12 8B, mi <D-mr$m j; o *>^s t>s&2 ©-je 
nwrEcc. vdc 1 2 i©^-«Jcffi^iftti3-a--2,^[fijK 

SEftS-tt. 5S)K^aig|52 2©W^?rm i 9jiOo C©W^) 
^rDminlit* S„ 

[0067] CPU128B, DminOi Dminli *Jt« 
■TS. CPU1281S, i;b®©$S*. Dmin^DminOj; 
D/hSt^lS^Ct*, DminOi D mi nl(Cg^^^.r, 3^ 
(C, UI2©-;eP<BPl-CVDC 1 2 1 ©#tfcffi£ttftJ3-t± 
^|fil(C^b$if€><, C©ai^*Dtninl*5DrninOJ:«3^ 
#< ftSS^-as-CSOii-rcitCi-o-C, Drtrin0*S<l© 
M£©&fi#ttffliiSLhtC&-5*§^C. ffifK(Cfi/hffi«K 

tut- <t*5r#So 3 6^, 7feaft^x7-A©«ffl 
(f-a) mDtfe, c©»fE*ff ^citcio 
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[006 8] C PU 1 2 8 «. ttm<omm. Dmi 

nl^DminOcfc^ A£l<>*§£{C«. DminO* DnrinxlfCg 
#&;L£ct>-e> § 6tC, DminO£^3.£S)E^£-->{C 
Rot, CC/&^^2©-SMPS-CVDC 1 2 l©#tfc 
m^S-tf-S^faK^bStt*. fit. CPU 12 
8tt. &Kt&ffi^2 2©ttJ#£K9i£t? < , C©W;fj£D 
nrin2<t"?"-l)o 

[0069] CPU 1 2 8(J, Dmin0iDmin2i$rJ:b^ 
•T-S. CPU128B, tt&OffiJII* Dmin2#Dmin0«fc 
9 A #C Dnrin0£Dmin2«:g£&3.-t. 3?> 

(C, SfT2©— ^raPS-CVDC 1 2 lCD^fil^^Sti- 
■S^r&jK^fb^ C ©t&fF£ Dmi n2# D minOj: 0 ^ 

S< ^•S»^ST'^«)iM-rci{Cj;o-C. Dmin0#iE© 
M#©^K^ftiJ§LBC$>Si»^JC, ffi$K:*A{iI£& 

[0070] ±j$-c«. ytmn<DAtjyt'i'y~-& 

+ 1 2 d Bm<Dm^<iC'Z>^xmMLf)if)\ +9dBmR 
Zf+ 1 5 d Bm©«1=r&<t'^^^^l#£DSA# 

nBmv&z. m 1 ©issfe^-cB. vdci2i©i 
[o o 7 i ] m i n*. m2(Dmmmm<D^tmm^^7- 

AOD^RS^r^-ra-Cft-So ai2«. f£2©SIJ6J&S§© 

si3«, m2<omMm<D^mm^^f'^c^vi 
zyt&mmonm&fjk-fmxabz. 

[0072)11 1 (a) KteOT. m2 <Dm$&BM<D 

KMrn^xT-Mt. ytmmmi 1 . ^esssi 2M7E 
n/c^^^-^^^yfi^s, Planus 1 21mm 

[0 07 3 ] CCt, #fi£ft»4 1 £#S{f^4 4<t© 
P^oe^^il^. S^JBT**I>»«^(C« > 011 (b) 
tcnk? J; 5 te. ?£ej£8§ 1 2 ©racc^S^liS!©*^ 1 

3rsw?>n^. m2©5iwf^©3fe3ift^4 i«. 12 
2{C7^-r^m»l llcttLX. Si 2icm-Tcfc^{cL 

D 1 0 6©Rt>0(C^SnJ^b— If (&CF> rt-L 
Dj i^lB-T^o ) 1 6 l^fflL. MiC L DiMMIIK 

1 6 2Zffi7Lzct*m%. mi<Dmmm.tmmv$> 
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[0074] t-LD16 1B, !8S?&R£^M-rSC 

mmm ( d b r ) u— if *$h&h» ss ( d f 

B) ?S«"5I^P— !f. ttgBI3STt&^(c«J:£$ft®fly»« 
S«*nJSE U - If Rtm§t5JK«ii«:<fc £«£3ftiSi§Mi& 
**J£U—!ffc LD*IJ®ia8§l 6 2«. t - 

ld 1 6 1 (D&M&&*m%(o&&<t®M? znwmn 

^0$g*jii;-r?feSS«4 4rt©CPU 1 6 8*f.SI 
-T*. LD$iJ®lflIS§l 6 2». S«b/c$ljffl)«-^*sjg^: 
10 "3*?>iKa<t «fc ^ K: t - L D 1 6 1 ^flJffllT-So C© 
SISifcg(*, DBR^Sn^U— tf-^DFBjg? 
SpJ^P-lf©ift^-C« x t - L D 1 6 1 ©SgT-SKS: 

^ ^ ss^-sc i'jc <t o x ^jg-r scifcj:^ -cwaw 

5Ci*it^S. X. C©IHKft*tt. t-LDlBl 
©& A«?fc£^Jg-f & C £ K ct o Xfflffl? sctm 
£„ fit, C ommu. *^ffllt©BiSERC«£A«lE 

[00753 n<D%mmmA 1 ». 0T^©^s©u-tf 

**t-LD16 1-C|Bi3t, C©b— !fft£. Ull 

20 ©HiSf^r-^ o/c «t ^ (c. MZfiS l 0 7 icAW 
$-B-C#«@l 1 7 (CWIJQZ titer" t'Jll^tC 

e»?si 2Kttm-r-s„ — ^, ^2©n^ff^©*s<i 

14 4(t 03(C^-T*Sfi«l 4{C»0T > 013K 

«t 5 tcftWLffimu 2 1 SD-'Sfl^sp 2 3 ©ft*> 9 cc-e 
n-en^ -f ;b^gp5 i&c«wffli»5 3*{£ffl-r^ci* 

^l©IIW^<!:|5l«-C*,^»©-C. C©f|^Si5^ 

^^^^©MHj^^DS-r^. 

[0 07 6] ^eHifSl 2 4£lWc36fa^^ty 

30 7 ^ ju^eus irt©"5j^7 -i )\>$ («r. rv 

F i 1 J iiSIB-T-So ) 1 6 6(cAI45n^. 0 VF i 1 
16 6W, &i&ffiM7 ■< JlZ-efc*). ^-©ajliSS^^ 
£^jrr6C£#-C£.5o C©jl®jgS^H!{«. CPU 
1 6 8 ©SMffiifc J: 0 a ^ »; M^©igSfc-S; 

[0077] vf i 1 ^^mtastitc^tmmt. a-?? 

12 24/Tlt, *S«gpi 2 3RO'^S^tH^2 2K: 

wa-r-s. ^s*iagP2 2©a^7«, $ijwgis5 3rt©c 

PU 1 6 8&CA#3*l-So $fJ®)gt52 3». CPU 168 
40 £tf>V*r>; 1 6 Q*ffi7LZ>* 1 6 9 «, VF i 1 

1 6 icoaaiss»*4-e©w»fi^i©B8«f--^ 

RO\ CPU 1 6 8£»{1;3-tf&:7 - P^Aft<!;# 
^^SWSti. •7-a^^A||?f4'©&fii'S£*^©IRS 
tg^54l^o ZLX. ^*'J16 9tt, CPU168© 
S^tCfBDT, M**CPU 1 6 81cm-?. 
[0 0 7 8 ] CPU 1 6 8», -?4>?KiV'xi J e.~j+)rUE 

zffiz.xM!&zti. aatt-afflfflwcj:?). vf i 1 1 6 
6©aia«s^«**flffliT-s$ijaifi-^*7^;i/drgi55 1 

rtCVF i 1^0881 6 7Kiai*-r'5>££fcfC. 

so mm 4 1 rt© t - l d 1 6 i <DmmL&*nw-$ zm^ 
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^LDflttPSttl 6 2(CtH^T-S 0 7.^*81.5 ltt. 
VF i 1 1 6 6aof-€-ft*IHBrr*VF i 1 ililJtSSS 1 
6 7*{tA.T*fiSS*i&. VF i lMffllgftl 6 7tt. 
CPU 1 6 8*>6lti#3ft;fc{i^Cfi£t,>VF i 1166 

[0 0 7 9] CCDJ:^(C^(i^44tt > 7-f;l>#§B5 

1 . A8ftfc*2 -P«C^tt-r-5*^"5 12 2, 1 

2 3 . %fltt*ffl£|S2 2RCXW8BISIJ5 3 fcflttraWES*. 
So Jl/*SB5 1 tt. ^A^^^^yft-^jWAWS 

*i. i!ii«fi»«*gEJST*C 5SK^WgP 10 

2 2hc. x?»*'Ui-vs*tc*n&&m.<DMmiosi 

»©9fiK*«W-r*. MM*5 3». 5SS^tHgP2 2© 
W***9fje®«ffl4 tt * «fc 5 tc^M-^©-&S^|IIS-r S 
iifetc, fSS£*ifcC©j&ft&c:7 -< ;U£gB5 1 ©flit 

[0080] m2 (ommmmvit. t - l d 1 e 

1 <D9tas&&&smTzmmmm*> xmvwmwusitc 

c*itc«je;5*i& #jfcB# 

<b«fct>„ X. S DH (synchronous digital hierarch 
y) <D^zi>Ua>ir—->^y K (section over head ) 

»F«. SDHtcfc^T. «qm «**-*&&*© 

-e&So 

[0 0 8 1 ] (02 ©HSS^Si©f^ffl^*) c© J: 5 <t 
3lSifg^Xf-At?tt. m 1 ©HJfeJ^SlKteWSV DC 1 

2 l©^ffi©^H^r*ff^©^S©^M-Cj|^UT^ 

c©/cto, m2<Dmmmm<Dimnm 30 

[0 08 2] CC-C, : <8&<m\tKM-?Z>, Wffitt 

Tjmnm*mt<Dmm>mtu-(:. 08 ( a) ©a^ 

^•7-Pin=0dBmRO'i9 (a) <DA2tfb>*0 - 
P in= + 9 d B mKteWS|8«fi#tt%«ftK:£»Ofc 

0*014 (a) &l>* (b) ic-en-en^-To 0 

8(b).08(c).09(b) R[H9 (c) 
[0 0 8 3 ] COM 1 4*>6&&*>&J:9CC. 02©H 40 

<fcoT#a{f i>Xf-A©M$S#ifc£*jS'fb-r-5 C 
-C££, 4^jS8^a©^«B£©&fMiiHX 

[oo84]ai5ii H2 ©*sh»»©*am^x r- 
©#§{§« 6 4 013 tic9jk?yt&mm 4 4 «:«■ l 

T, 0 1 5(C^fct 1 2 2 £ P D 1 2 4i© 50 
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ratcDc i 7 1 *»w*ci*i»*ia 1 3 tmm-e&z 
©r, *©BMB*«*-r*. *[/t. cv&mytstm 

^64*01 1 tcix? *SfS 4 4 ©ftb 0 K&fflTT £ 
C£fc<fcoT. ±ja5©®©jftfi»IWMtfrffi4*«^© 
iSS^M-cn^-r £ C <t & . 
[008 5] m 1 RJ>'f 2 ©uss^-ew, 1 & 
&<Dytf ^xnA-rv {i#©*iiff~> x a (cot, >r t& 
9! L/c* 5 , &£4MN&fixa4i S/ X f - A cc am nj#gr 

^§ccaffl-rn«j:i\ -e-L-r. mi&c>*iS2©jiss 
j^mtB. ^©;a«i^^ 4oghz ©*§£tcot,> 

^©M^#j&trrs©-c\ ffi©««8Rjiaj»«:ot>rfe* 

[008 6] 

^ *aw * ';^^©^m-^(c*5i^T, {snss©is 
j^tfc£ffi^cig«Tsc£*n?i*£„ fit, 

tS. c©/cs£\ *#eB^«:*^-2>^ji^>xf-ATii. 

KJ:orfER©l. 3 umSf- F*7r-f^«cJ: 

[0H©1S#?ciJi^] 

[0 1 ] m l ©HJfeBSlC^fi^x^A©^^-?- 
0f*-5 o 

[02] m\<Dmm : Bi&<D%Mm^xy'Mcisvz>%m 
ft«©*fi5*^-r0-c*s o 

[03] 01©3|]Stf^©7fedifi->Xf-AtC*S^S^;$ 

ms©«RS«r^-r0-c*€.,, 
[04] ^frwmm&<D—ffif8,M*m-fm-c<!b z>. 

[05] pJ^t5(fflmgCC*3WS§-b^>h^^S 
WE.'**- $ - ^K)ttt SMttt^Sti 

[0 6] ^M^36^a*3W*eii«f«-r^crc»Jttt»J»^ 
tc*iW4»IWSflt&ffi©|KWiat?*4. 
[07] mm*^iWMR&tp*C£.C&i*£K.*stt 

[0 8] «»««{c*5»SiiaH6fi^tSc<c«<fc«:»-rS5S 

[09] #wmmwic*svzM.®.e&wt.o>%EiticM-?z 

[010] 01 ©HJS^S8©3fcilfi^X^A(c*j^S3e; 

m<D-mz<Dffim*m-$- 0-c * . 

[011] 02©HS60SS©3feam^^f-A©«R5t«r^ 

-r0-c*&„ 

[012] 02©^«^©^afr>x7-A(cfe^^7fe 

SMt»©«lJiS%^-J- 0-c* So 
[013] H2©^J6JBSg©3tiim^x^A«:*jWS^ 
3i®S©#RR*^-r 0-e* So 
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[015] m2CDH^ff^©^jim^X7-A^*jWS^ 
[##<Di&HB] 

ii.4i itmmm 

1 2 #£>i£ifS 

14, 24. 44, 64 jfcgmm 

2 i nmmu 
22 ^stsmap 
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18 



* 2 3, 
5 1 



5 3 
7 -i )i>%3& 



1 2 1 os^fmms 

124 tfh^^-K 

1 2 5 fttmmy a )i>* 

127 M'«7-y-^ 
1 2 8. 1 68 t£i*i#!ffi$!g 

151, 171 fri&mm$£ 
1 6 1 ms^^-v 

*10 166 bJ^^^JU^ 



[01] 




1 2 



14 



(b) 



-12-1 



r 11 



1 2-2 



S 1 3 ^ ^Sk** 



1 3-k-l 




1 24 



CH2] 
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[03]- 




VDC 
*?1 




7)7 y!4 1 




v 142 



CH5] 



(a) 



i 
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Jill 



2 4 6 8 10 12 14 16 18 20 



(b> 



-100 
-200 
-300 



• L .£ 
" >, %* £ 




' i 1 * 

■ i' 








fir '"'ikff^^P' 
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■ •-•<•. 
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